Exceptional characteristics of amino proton exchange in guanosine compounds.
Amino 1H NMR line width as a measure of amino proton exchange in guanosine compounds is completely unaffected by the addition of ca. 1 M tris(hydroxymethyl)-aminomethane, imidazole, 2-(N-morpholino)ethanesulfonic acid, glycine, or cacodylate, all shown to be effective buffer catalysts in adenosine and cytidine proton exchange. Line broadening, seen only with phosphate and acetate, is established by intermolecular interactions, as well as by amino to water proton exchange. This absence of buffer catalysis of exchange is accounted for by the relatively small implied effect of G(N-7) protonation on amino acidity, based on similar observations with 7-methylguanosine as a model for endocyclic protonation. The requirement for diffusion-controlled proton transfer in buffer catalysis is achieved by nucleobase protonation in adenine and cytosine, but not in guanine.